Progressive Mylonitization of a Paleozoic Granite in the Cordillera Oriental, NW Argentina by Maassel, Daniel
Indiana University – Purdue University Fort Wayne
Opus: Research & Creativity at IPFW
2015 IPFW Student Research and Creative
Endeavor Symposium
IPFW Student Research and Creative Endeavor
Symposium
3-27-2015
Progressive Mylonitization of a Paleozoic Granite in
the Cordillera Oriental, NW Argentina
Daniel Maassel
Indiana University - Purdue University Fort Wayne
Follow this and additional works at: http://opus.ipfw.edu/stu_symp2015
Part of the Earth Sciences Commons
This is brought to you for free and open access by the IPFW Student Research and Creative Endeavor Symposium at Opus: Research & Creativity at
IPFW. It has been accepted for inclusion in 2015 IPFW Student Research and Creative Endeavor Symposium by an authorized administrator of Opus:
Research & Creativity at IPFW. For more information, please contact admin@lib.ipfw.edu.
Recommended Citation
Maassel, Daniel, "Progressive Mylonitization of a Paleozoic Granite in the Cordillera Oriental, NW Argentina" (2015). 2015 IPFW
Student Research and Creative Endeavor Symposium. Book 17.
http://opus.ipfw.edu/stu_symp2015/17
PROGRESSIVE MYLONITIZATION OF A PALEOZOIC GRANITE  IN THE 
               CORDILLERA ORIENTAL, NW ARGENTINA
Daniel Maassel, maasdj01@students.ipfw.edu. Faculty Sponsor: Dr. Aranzazu Pinan-Llamas, pinana@ipfw.edu. Department of  Geosciences, IPFW, 2101 E. Coliseum Blvd, Fort Wayne, IN 46805. 
The Northern and Eastern Sierras Pampeanas in north central Argentina, are uplifted basement blocks 
that expose Neoproterozoic to Early Cambrian metasedimentary rocks. These rocks were deformed 
during the Early to Mid-Cambrian Pampean orogeny. Emplacement of  granitoid plutons and dikes 
occurred during the Ordovician Famatinian orogeny (~480-470 Ma, Wegmann et al., 2008). 
In the Cordillera Oriental, a granite correlative with the Cerro Durazno pluton (472-475 Ma, U-Pb, monacite, 
Lork and Bahlburg, 1993) was intruded by a series of  younger granitic, aplitic, and pegmatitic dikes (a). 
The granite also preserves xenoliths of  the metasedimentary host rocks (b). All these rocks are affected 
by a ~ 1000 m wide NW-SE shear zone. As a result, the intrusive rocks exhibit a variety of  shear fabrics 
that range from anastomosing granitic lenses (c, d, e) to highly-strained ultramylonitic bands (UM, c, e, f). 
Gradual changes from proto- to ultra-mylonites occur at cm-scale (e, f). The relatively less deformed 
granite (g) is characterized by cm-scale Kfs phenocrysts in a groundmass of  Kfs, Qtz, Plag, Bt, and Mus. 
With increasing strain, the general grain-size is reduced and progressively more continuous mica-rich 
mylonitic bands develop (h, i, j). Mineral paragenesis indicate that mylonitization occurred under 
greenschist-facies conditions. 
ABSTRACT
The Cordillera Oriental in northwestern Argentina contains Late Neoproterozoic-Early Paleozoic 
rocks that were forming part of  the proto-Andean margin of  southwest Gondwana. These 
rocks (mainly metamorphosed marine sediments) were intruded between ~480 and 470 million 
years by granitic bodies and pegmatites that localized substantial deformation during the 
Ordovician Famatinian orogeny. As a result of  the Famatinian deformation, N-S and NW-SE 
trending anastomosing highly deformed (shear) belts overprinted the igneous intrusions and 
their host rocks. The development of  these shear zones was coeval with, and followed the 
thermal Ordovician peak. Famatinian metamorphism and deformation occurred at greenschist to 
granulite-facies conditions (garnet-cordierite-sillimanite and orthopyroxene) in various locations 
of  the Cordillera Oriental. Oriented samples were collected from a sheared granite in Tacuil 
(province of  Salta, NW Argentina) in order to compare microstructural and chemical 
compositions between protomylonitic, mylonitic and ultramylonitic rocks; the ultimate goal was 
to document mechanisms of  deformation observed in samples with increasing degree of  
deformation. 
The petrographic analysis of  the samples shows that deformation occurred under 
greenschist-facies conditions. The relatively undeformed granite consists of  Kfs phenocrysts 
(up to 8 cm) in a groundmass mostly composed of  Kfs, Qtz, Plag, Bt, and Mus grains (0.2 to 2 cm). 
In the deformed granite, metamorphic fabrics transpose magmatic fabrics and L-S fabrics are 
present. The main microstructural variations observed in samples with increasing degree of  
deformation are: 1- the progressive change from discontinuous anastomosing mm-thick biotitic 
seams to a pervasive mm-thick planar ultramylonitic foliation defined by Bt-rich and 
quartzofeldspathic bands; 2- a decrease in grain-size of  most minerals. Kfs porphyroclasts 
show a gradual size reduction by intense microfracturing; 3- strained Qtz grains and Qtz grain 
aggregates that show evidences of  dynamic recrystallization change into quartz ribbons with 
increasing strain; 4- an increase in the degree of  feldspar sericitization. In contrast to quartz 
grains, feldspar shows little evidence of  dynamic recrystallization. Future work on strain analysis 
will constrain the significance of  this shear zone in the Ordovician shear system and in the 
regional context of  the Famatinian orogeny.
Figure 1. (a) Simplified Geological 
map of  Lower Paleozoic rocks in 
NW Argentina, modified from 
Willner and Miller (1985), and Simpson 
et al. (2003). Dashed lines indicate 
approximate boundaries between 
peri-Gondwanan terranes. 
 
Paleozoic mountain ranges: 
An. Ancasti; B. Brava; A. Ambato; 
CC. Cumbres Calchaquies; C. Córdoba; 
SL. San Luis; N. Norte; 
Ta. Sta. Rosa de Tástil; Ca. Cañaní; 
ST. Sierras de Tucumán; 
SQ Sierra de Quilmes. 
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A NW-SE trending shear zone in the Cordillera Oriental postdates the emplacement of  a porphyritic granite and a series of  felsic dikes that intruded the 
pluton.  
The granite and dikes localized shear in narrow bands, and show progressive changes into protomylonite, mylonite, and ultramylonite. We document 
the main microstructural changes associated to mylonitization. Those include a gradual grain-size reduction of  most minerals, and the development of  
a continuous mylonitic foliation from discontinuous mica-seams.  
The shear zone forms part of  a network of  linked NW-SE and N-S ductile deformation zones localizedin NW Argentina (Hongn and Mon, 1999). The 
systematic NW-SE trending tectonic grain, and associated kinematics in the studied shear zone has been recognized in other regions in the Cordillera 
Oriental , and is characteristic of  tectonometamorphic events that occurred in the Ordovician, and have been associated to the Famatinian Orogeny 
(Hongn and Mon, 1999). 
This research was financed through start-up funds to A.P.LL. by I.P.F.W. 
REFERENCES:
Hongn, F.D., and Mon, R., 1999. La deformacion ordovicica en el borde oriental de la Puna. In: Gonzalez Bonorino, G., Omarini, R., Viramonte, J.G. (Eds.), Geologia del Noroeste Argentino. Relatorio 14 Congreso Geologico 
  Argentino, Salta 1, pp.212-216. 
Lork, A., and Bahlburg, H., 1993. Precise U-Pb ages of  monazites from the Faja Eruptiva de la Puna Oriental and the Cordillera Oriental, NW Argentina. Actas XII Congreso Geologico Argentino y 2 congreso de Exploracion de 
  Hidrocarburos, Mendoza 4, 1-6.
Simpson, C., Law, R. D., Gromet, P., Miró, R., and Northrup, C. J., 2003, Paleozoic deformation in the Sierras de Córdoba and Sierra de las Minas, Eastern Sierras Pampeanas, Argentina: Journal of  South American Earth 
  Sciences, v. 15, no. 7, p. 749-764.
Wegmann, M.I., Riller, U., Hongn, F.D., Glodny, J., and Oncken, O., 2008. Age and kinematics of  ductile deformation in the Cerro Durazno area, NW Argentina: Significance for orogenic processes operating at the western margin 
  of  Gondwana during Ordovician-Silurian times.
Willner, A.P., and Miller, H., 1985, Structural Division and Evolution of  the Lower Paleozoic Basement in the NW Argentine Andes: Zentralblatt für Geologie und Paleontologie, v. Teil I, v. 9/10, p. 1245-1255.
g
h
i j
k l m n
o rqp
The porphyritic granite (g) is characterized by anhedral quartz with undulose extinction, subhedral albite and Kfs (microcline, orthoclase), subhedral 
biotite, and muscovite (k, l). Locally, myrmekitic textures are present (l). Feldspars show some alteration to sericite. Biotite is also locally altered to 
chlorite. Grain size of  minerals forming part of  the groundmass ranges from 0.2 to 1 cm. With increasing deformation (h), deformation twinning in Kfs 
and plagioclase is more common, undulose extinction and deformation bands in quartz are more prominent (m), and some mica grains are kinked. 
Large phenocrysts are fractured into angular fragments. Most micas are preferentially oriented, defining milimetric-scale discontinuous seams 
that anastomose and locally wrap around fractured feldspars (m, n).
With increasing mylonitization (i), the samples show a higher degree of  quartz recrystallization (o, p). The main foliation is defined by quartz and 
quartzofeldspathic bands and biotite-rich bands (1-3 mm-thick) that are more continuous. There is a general decrease in grain size with respect to 
less deformed samples. Quartz and feldspar grains are more elongated (parallel to the foliation) and asymmetric. Mica grains are often micro-folded. 
Feldspars exhibit numerous fractures and disaggregation of  mm-scale fragments (although phenocrysts are still recognizable), and domino-like 
structures are very common (o).
In samples with highest deformation (j)  mica-rich domains depleted in quartz and feldspar,and quartzofeldspathic-rich domains are developed. 
Although 1 to 1.5 cm feldspar phenocrysts with asymmetric wings are still present, most of  the minerals are milimetric in size. Elongated quartz and 
feldspar grains (or fragments of  original grains) are interspersed in mica-rich bands (q), or form continuous bands and ribbons (r). Domino structures 
in feldspar grains are still present  but flattened so that fragments are almost parallel to the mylonitic foliation. Pressure-solution seams subparallel to 
the main foliation are common.               
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